Objective of the study Several surface energy balance methods for the estimation of latent heat fluxes from remotely sensed satellite imagery have been introduced and/or refined over the last few years. These models have shown the ability of obtaining seasonal spatially distributed evapotranspiration fluxes at various scales. However, energy balance approaches can lead to the introduction of errors if the interpolation of fluxes between satellite inputs is not conducted with an underlying model, to account for periods of inadequate or no data inputs. This paper will present a hybrid model that couples the surface energy balance approach with a simple empirical reflectance-based crop coefficient model, for estimation and prediction of evapotranspiration over a growing season using satellite imagery.
Objective of the study Several surface energy balance methods for the estimation of latent heat fluxes from remotely sensed satellite imagery have been introduced and/or refined over the last few years. These models have shown the ability of obtaining seasonal spatially distributed evapotranspiration fluxes at various scales. However, energy balance approaches can lead to the introduction of errors if the interpolation of fluxes between satellite inputs is not conducted with an underlying model, to account for periods of inadequate or no data inputs. This paper will present a hybrid model that couples the surface energy balance approach with a simple empirical reflectance-based crop coefficient model, for estimation and prediction of evapotranspiration over a growing season using satellite imagery.
Materials and Methods
Results from the application of the model in both rain-fed and irrigated regions will be presented. The rain-fed intensively cultivated agricultural area is close to Ames, Iowa. Satellite and airborne remotely sensed imagery and ground fluxes were acquired during the summer of 2002 as part of the SMACEX 02 experiment, funded by NASA. Thirteen eddy covariance towers were installed in soybean and corn fields and acquired flux data continuously throughout the entire growth season. The airborne imagery was acquired with the USU multispectral digital system, on several dates and times throughout the vegetative growth period of the crops, as well as coinciding with the Landsat Thematic Mapper overpasses. Remote sensing and ground flux data from the irrigated areas was acquired over a surrface and sprinkler irrigated project around Treemonton, Utah.
Results
The model can be run in both simulation and prediction mode. Estimated latent heat fluxes are compared spatially and temporally to aircraft derived fluxes from the USU airborne system and the ground measured fluxes from the eddy covariance flux towers, using appropriate upwind footprint functions. Comparisons are conducted on a daily and weekly basis.
